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,QWHUQDWLRQDO6\PSRVLXPRQ)URQWLHUVLQ$PELHQWDQG0RELOH6\VWHPV)$06
6RIWZDUH'HYHORSPHQWDQG4XDOLW\3UREOHPVDQG6ROXWLRQVE\75,=
6X+XD:DQJD'XUJHVK6DPDGKL\DE'HQJMLH&KHQF
DEF'HSDUWPHQWRI,QIRUPDWLRQ0DQDJHPHQW&KXQJ+XD8QLYHUVLW\7DLZDQ

$EVWUDFW
&RPSXWHU VRIWZDUH LV D FROOHFWLRQ RI FRPSXWHU SURJUDPV RU VHW RI SURJUDPV SURFHGXUHV DOJRULWKPV DQG LWV
GRFXPHQWDWLRQDQGEHFDPHDSDUWRIGDLO\OLIH6RIWZDUHSHUIRUPVWKHIXQFWLRQRIWKHSURJUDPLWLPSOHPHQWVHLWKHUE\GLUHFWO\
SURYLGLQJLQVWUXFWLRQVWRWKHFRPSXWHUKDUGZDUHRUE\VHUYLQJDVLQSXWWRDQRWKHUSLHFHRIVRIWZDUH1RZDGD\¶VPRUHDQGPRUH
VRIWZDUHSUREOHPVDUHFDXVHGWULDODQGHUURUSURJUDPPLQJ6ROYLQJWKHSUREOHPVRIVRIWZDUHVHHPVWREHDVDQDUWDQGWKLVDUWLV
DGHFHQWEXVLQHVVIRUELJVRIWZDUHFRPSDQLHV WKDWSURYLGH WHFKQLFDOVXSSRUWVXEVFULSWLRQVVR\RXFDQGHEXJWKHLUSURGXFWVIRU
WKHP2YHUWKHODVWIHZ\HDUV,IRXQGPDQ\ZD\VWRVROYHWKH&RPSXWHU6FLHQFH	,QIRUPDWLRQ7HFKQRORJ\SUREOHPVE\75,=
6RIWZDUHTXDOLW\PDQDJHPHQW LVDOVRDSDUWRI&RPSXWHU6FLHQFH	,QIRUPDWLRQ7HFKQRORJ\RU6RIWZDUH(QJLQHHULQJHYHQ ,
QRWLFHGZHFDQVROYHWKH6RIWZDUH(QJLQHHULQJSUREOHPDOVR,WKDVEHHQGHVLUHGIRUDORQJWLPHWRPDNH75,=DSSOLFDEOHWRWKH
LVVXHVUHODWHGWRVRIWZDUHTXDOLW\DSSOLFDWLRQVDQGVRIWZDUHEDVHGWHFKQRORJ\V\VWHPV+RZZHOOVRIWZDUHLVGHVLJQHGPHDVXUHG
E\6RIWZDUHTXDOLW\ FDOOHGTXDOLW\RI GHVLJQ DQG VRIWZDUH FRQIRUPDWLRQ WR WKDW GHVLJQ FDOOHGTXDOLW\RI FRQIRUPDQFH ,Q WKLV
SDSHUZHVKRZWKHVWUXFWXUHRI75,=H[DPLQHWKHSULQFLSOHVRI75,=DQGODWHUWU\WRVROYHWKHVRIWZDUHTXDOLW\SUREOHPRI
VRIWZDUHHQJLQHHULQJZLWKWKHKHOSRI75,=
.H\ZRUGV75,=6RIWZDUH4XDOLW\6RIWZDUH(QJLQHHULQJTXDOLW\RIFRQIRUPDQFH,QIRUPDWLRQ7HFKQRORJ\SUREOHPVTXDOLW\RIGHVLJQ
,QWURGXFWLRQ
3URJUDPPLQJLVGHFRPSRVLWLRQRIDKLJKHUOHYHO IXQFWLRQLQWRDVHTXHQFHRIORZHUOHYHORSHUDWLRQVSHUPLVVLEOH
E\ D SURJUDPPLQJ ODQJXDJH EXW WKH GHFRPSRVLWLRQ VKRXOG EH DFFXUDWH VR WKDW WKH SURJUDP UHDOO\ SHUIRUPV WKH
UHTXLUHG IXQFWLRQ 6RIWZDUH GHYHORSPHQW LV WKH GHYHORSPHQW RI D VRIWZDUHSURGXFW DQG UHIHUV WR WKH DFWLYLW\
RIFRPSXWHUSURJUDPPLQJZKLFKLVWKHSURFHVVRIZULWLQJDQGPDLQWDLQLQJWKHVRXUFHFRGH,WLQFOXGHVFRQFHSWLRQ
RI WKH GHVLUHG VRIWZDUH LGHDOO\ LQ D SODQQHG DQG VWUXFWXUHG SURFHVV ,WPD\ LQFOXGH UHVHDUFK QHZ GHYHORSPHQW
SURWRW\SLQJPRGLILFDWLRQUHXVHUHHQJLQHHULQJPDLQWHQDQFHRUDQ\RWKHUDFWLYLWLHVWKDWUHVXOWLQVRIWZDUHSURGXFWV
>@
 7KHUH DUH VRPH IROORZLQJ FRPPRQ VWDJHV RU PHWKRGRORJLHV LQFOXGH LQ 6RIWZDUH GHYHORSPHQW FROOHFWLYHO\ LW
FDOOHG DV WKH VRIWZDUH GHYHORSPHQW OLIHF\FOH RU 6'/& OLNH 0DUNHW UHVHDUFK *DWKHULQJ UHTXLUHPHQWV IRU WKH
SURSRVHG EXVLQHVV VROXWLRQ $QDO\]LQJ WKH SUREOHP 'HYLVLQJ D SODQ RU GHVLJQ IRU WKH VRIWZDUHEDVHG VROXWLRQ
&RGLQJRIWKHVRIWZDUH7HVWLQJWKHVRIWZDUH&KHFN)XQFWLRQDOLW\'HSOR\PHQW0DLQWHQDQFHDQGEXJIL[LQJ
)RU EHWWHUTXDOLW\ RI WKH VRIWZDUH VRIWZDUH GHYHORSPHQW SURFHVV KDV JLYHQ ULVH WR WKH GLVFLSOLQH RIVRIWZDUH
HQJLQHHULQJZKLFKDLPVWRDSSO\WKHV\VWHPDWLFDSSURDFKH[HPSOLILHGLQWKHHQJLQHHULQJSDUDGLJPWRWKHSURFHVVRI
VRIWZDUHGHYHORSPHQW)LJXUHVKRZVWKHJUDSKLFDOUHSUHVHQWDWLRQRI6'/&DQGFRUUHVSRQGLQJTXDOLWLHV

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 
    )LJ6RIWZDUHGHYHORSPHQW/LIH&\FOHDQGFRUUHVSRQGLQJTXDOLWLHV

 'XULQJPDLQWDLQWKHTXDOLW\RIVRIWZDUHLQVRIWZDUHSURMHFWWKHUHDUHVRPDQ\GLOHPPDVLWXDWLRQVWRGHFLGHWKH
VROXWLRQ75,=SUREOHPVROYLQJDSSOLFDWLRQDQGWRROVDUHKHOSIXOWRVKRUWRXWVXFKNLQGVRIVLWXDWLRQ$QDO\VLVWKH
IXQFWLRQVRI75,=LQQH[WVHFWLRQLQVHFWLRQH[SODLQWKHSUREOHPLQVRIWZDUHSURFHVVVHFWLRQVKRZV75,=
DSSOLFDWLRQDQGVROXWLRQDQGVHFWLRQFRQFOXGHWKHSDSHUV
75,=IRU3UREOHP6ROYLQJ
75,= GRHV QRW KDYH PHDQV RI GHFRPSRVLQJ IXQFWLRQV LQWR SUHGHILQHG HOHPHQWDU\ RSHUDWLRQV FRUUHFWO\ EXW LW
KHOSVWRVROYHWKHSUREOHP,WFRPHVIURPWKH5XVVLDQZRUG7HRUL\D5HVKHQL\D,]REUHWDWHOVNLNK=DGDWFKDQGWKLVLV
DSUREOHPVROYLQJDQDO\VLVDQGIRUHFDVWLQJWRROGHULYHGIURPWKHVWXG\RISDWWHUQVRILQYHQWLRQLQWKHJOREDOSDWHQW
OLWHUDWXUH>@,WZDVGHYHORSHGE\6RYLHWLQYHQWRUDQGVFLHQFHILFWLRQDXWKRU*HQULFK$OWVKXOOHUDQGKLVFROOHDJXHV
EHJLQQLQJLQ*HQULFK$OWVKXOOHUVWDUWVGHYHORSLQJ75,=LQZKLOHZRUNLQJLQWKH,QYHQWLRQV,QVSHFWLRQ
GHSDUWPHQWRIWKH&DVSLDQ6HDIORWLOODRIWKH6RYLHW1DY\>@,WW\SLFDOO\UHQGHUHGDV7KHRU\RI,QYHQWLYH3UREOHP
6ROYLQJ´>@75,=LQFOXGHVSULQFLSOHV>@

,WVPDLQ SXUSRVH LV WR IRUP D JXLGLQJ WKHRU\ V\VWHP IRU QHZ SURGXFW¶V GHVLJQ LQQRYDWLRQ ZLWK WKH FRQGLWLRQ RI
UHVHDUFKLQJWKHVFLHQWLILFSULQFLSOHVDQGUXOHVUHJXODWHGLQWKHSURFHVVHVRIKXPDQ¶VLQYHQWLRQDQGVROYLQJWHFKQLFDO
SUREOHPVDQGDOVRPDNLQJDVXPPDU\RIWKHP>@)LJXUHVKRZVWKHVWUXFWXUHRI75,=>@:RUOGUHQRZQHG
FRPSDQLHV VXFK DV )RUG 0RWRUROD *0 *( ,%0 +3 HWF KDYH VWDUWHG WR XVH LW WR VROYH SUREOHPV EDVHG RQ
FRPSXWHUDLGHGHQJLQHHULQJDQGWHFKQRORJ\LQQRYDWLRQDQGPDNHLWDQHIIHFWLYHLQQRYDWLRQWRROIRUVROYLQJGLIILFXOW
WHFKQLFDOSUREOHPVLQFXWWLQJHGJHWHFKQRORJ\ILHOG>@
 
)LJ7KHVWUXFWXUHRI75,=SUREOHPVROYLQJVWHSV
 )XQFWLRQVRI75,=
7KH EDVLF IXQFWLRQV RI 75,= DUH 6ROYH WKH GLIILFXOW FUHDWLYH DQG LQYHQWLYH SUREOHPV DQG GLUHFWLYLW\ ZLWKRXW WKH
H[KDXVWLYH VHDUFK IRU YDULDQWV )RUHFDVWLQJ WKH GHYHORSPHQW RI V\VWHPV DQG REWDLQLQJ SHUVSHFWLYH VROXWLRQV
'HYHORSPHQWRIFUHDWLYHWKLQNLQJVNLOOV6FLHQWLILFDQGUHVHDUFKSUREOHPVVROXWLRQ([SRVXUHRISUREOHPVDQGWDVNV
GXULQJ ZRUN ZLWK WHFKQLFDO V\VWHPV DQG GXULQJ WKHLU GHYHORSPHQW ([SRVXUH DQG HOLPLQDWLRQ RI WKH UHDVRQV IRU
VSRLODJHDQGHPHUJHQF\VLWXDWLRQV0D[LPDOO\HIIHFWLYHXVHRIQDWXUDOUHVRXUFHVDQGWHFKQRORJ\IRUWKHVROXWLRQRI
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PRVWSUREOHPV2EMHFWLYHHYDOXDWLRQRIVROXWLRQVDQG6\VWHPDWL]DWLRQRINQRZOHGJHIURPDQ\ ILHOGVLJQLILFDQWO\
LQFUHDVLQJ WKH HIIHFWLYH XVH RI WKLV NQRZOHGJH DQG DOORZLQJ WKH GHYHORSPHQW RI WKH SXUH VFLHQFHV RQ D
IXQGDPHQWDOO\QHZEDVLV

$ QHZ IXQFWLRQ RI 75,= RWKHU WKDQ SUREOHP VROYLQJ KDV EHHQ GLVFRYHUHG DQG PDQ\ RI WKHVH PLJKW EH PRUH
LPSRUWDQWWKDQSUREOHPVROYLQJ>@VXFKDV
• 7KHIRUPDWLRQRIDQHZZD\RIWKLQNLQJ
• $IDVWDQGHIIHFWLYHPHWKRGRIWUDQVIHUULQJNQRZOHGJH
• 6WUHVVUHGXFWLRQHWF
 75,=6WUXFWXUH
7KH6WUXFWXUHRI75,=FRQVLVWRI WKHFRPSRVLWLRQRI75,=LQFOXGHV/DZVRI7HFKQRORJLFDO6\VWHP(YROXWLRQ
.QRZOHGJH EDVH 6X)LHOG $QDO\VLV VWUXFWXUDO VXEVWDQFHILHOG DQDO\VLV RI WHFKQRORJLFDO V\VWHPV $OJRULWKP IRU
,QYHQWLYH3UREOHP6ROYLQJ$5,=7HFKQLTXHVIRUWKHGHYHORSPHQWRIDFUHDWLYHLPDJLQDWLRQVHHILJXUH>@

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
:HH[DPLQHWKHGLIIHUHQWVHFWLRQVRI75,=LQGHSWK$EORFNGLDJUDPRI75,=IRUWKHIXQFWLRQRIVROYLQJ
SUREOHPVLVLOOXVWUDWHGLQILJ7KHHQWLUH75,=KLVWRU\GLYLGHGLQWRWZRGLVWLQJXLVKDEOHHUDVFODVVLFDODQG
&RQWHPSRUDU\75,=>@
 75,=7RROV
7KHILUVWDWWHPSWWRGHYHORSDURDGPDSIRUWKHXWLOL]DWLRQRI75,=WRROVZDVPDGHLQWKDWH[SODLQLQGHWDLO
VKRZVLQILJXUH>@$OO&ODVVLFDO75,=WRROVKDYHEHHQGLYLGHGLQWRWZRJURXSVDQDO\WLFDODQGNQRZOHGJHEDVH
WRRO>@

)LJ75,=7RROV0DS
)LJ6WUXFWXUDO'LDJUDPRI75,=
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 3UREOHP6ROYLQJE\75,=
7KXVVROYLQJDVSHFLILFSUREOHPLQWKLVVFKHPHVKRXOGEHDVIROORZV>@

• 6HOHFWDPRGHOILUVW
• 7KHQDQDO\]HRUPDNHDEVWUDFWLRQRUPDSSLQJRIWKHVSHFLILFSUREOHPLQWKHZD\UHTXHVWHGE\WKHPRGHO
WRJHWDJHQHUDOL]HGSUREOHP
• )XUWKHUVROYHLWIROORZLQJWKHPHWKRGRIWKHPRGHOWRJHWDJHQHUDOL]HGVROXWLRQ
• )LQDOO\WU\WRFRQFUHWL]HLWLQWRDVSHFLILFVROXWLRQ
• (YDOXDWHWKHUHVXOWDQWVSHFLILFVROXWLRQDQGUHSHDWWKHSURFHGXUHE\VHOHFWLQJGLIIHUHQWPRGHOVRQHDIWHU
DQRWKHUXQWLO\RXILQGDVDWLVIDFWRU\VROXWLRQRUH[KDXVWWKHPRGHOV

7KH IRXUSDUWVRI WKH V\VWHP WREHPRGHOOHGZHUH HQWHUHG DW WKH&RPSRQHQW$QDO\VLV VWDJH7KHVHSDUWVZHUH
LGHQWLILHG DV 6\VWHP 'HYHORSPHQW /LIH &\FOH 6RIWZDUH 3URMHFW 0DQDJHPHQW 6RIWZDUH 4XDOLW\ $VVXUDQFH
6RIWZDUH3URFHVVLPSURYHPHQW
 3UREOHPVLQ6RIWZDUH'HYHORSPHQW
,Q WKH VRIWZDUH GHYHORSPHQW SURFHVV WKH XVHUV¶ GHPDQGV DUH UHIOHFWHG LQ WKH TXDOLW\ RI VRIWZDUH ILUVWO\ 7KH
TXDOLW\FDQFKRRVHDSSURSULDWHXVLQJSDWWHUQIURPWKHDERYHPHQWLRQHGSDWWHUQVLQRUGHUWRPDNHWKHSURFHVVIURP
FXVWRPHU¶V UHTXLUHPHQWV WRGHVLJQ UHTXLUHPHQWV WR WKH WHFKQLFDOFKDUDFWHULVWLFVRI WKHSDUWV WKHQ WR WKH WHFKQLFDO
RSHUDWLRQWRSURGXFWLRQUHTXLUHPHQWVFRPHWUXH,QWKLVSURFHVVWKHUHZLOOEHEDGSKHQRPHQRQVXFKDVFRQIOLFWDQG
SUREOHPZKLFK FDQQRW EH VROYHG DQG DW WKLV WLPH LW LV QHFHVVDU\ WR FRPELQH VRIWZDUHGHYHORSPHQWRU VRIWZDUH
TXDOLW\SURFHVVZLWK75,=RUJDQLFDOO\)LUVWWUDQVIHUWKHDERYHLVVXHVLQWR75,=¶VVROYLQJSUREOHPV6HFRQGORRN
WKURXJKSUREOHPVROYLQJVROXWLRQVE\XVLQJRIWKHLQYHQWLRQ75,=SULQFLSOHV


)LJ+XUGOHVLQWKHZD\RIVRIWZDUH3URFHVV

7KHSXUSRVHRIWKLVH[HUFLVHZDVWRPDNHDQLQLWLDODVVHVVPHQWRIWKHDSSOLFDELOLW\DQGYDOXHRI75,=%HFDXVH
75,=LVDVXSSRUWLQJDQGJXLGLQJLQQRYDWLYHWRROLQPDQ\ILHOGVLQRUGHUWRJHWWKHRSWLPDOVROXWLRQIRUWKHSUREOHP
WKHFRPELQDWLRQRISURIHVVLRQDOWHFKQLFDONQRZOHGJHDQGH[SHULHQFHLVQHHGHGDQGWKHQWKHXOWLPDWHVROXWLRQZLOO
EHIRXQG

7KH GHYHORSHUV KDYH WR GR PDQ\ WKLQJV WR GHYHORS DQ\ VRIWZDUH DQG PDLQWDLQ WKH TXDOLW\ RI WKDW GHYHORSHG
VRIWZDUHDQGVRPHWLPHVKHIDFHWKHVLWXDWLRQRUSUREOHPOLNHKHLVQRWDEOHWRGHFLGHGRUKDQGOHWKHVLWXDWLRQ$V
H[SODLQ LQ WKH ILJXUH  7KDWPRPHQW VXFK NLQGV RI SUREOHP FDQ EH VROYHG ZLWK WKH KHOS RI 75,= WRRO DQG 
SULQFLSOHV


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 75,=LQUHVSHFWRI6RIWZDUH'HYHORSPHQWDQGVRIWZDUH4XDOLW\
7KHWZRPDLQGLUHFWLRQVLQ75,=GHYHORSPHQW
• :D\RIWKLQNLQJWKDWSURYLGHVDQLQGLYLGXDOZLWKWKHPHDQVWRHQKDQFHSHUVRQDOFUHDWLYHFDSDELOLWLHV
• $VFLHQFHWKDWSURYLGHVVHWRIZRUNLQJWRROVDQGSURFHVVHVWRVXSSRUWWKHFUHDWLYHSUREOHPVROYLQJSURFHVV
DQGDVVXUHVXFFHVVIXOUHVXOWV
$WWKHWLPHRIGHYHORSPHQWRIVRIWZDUHZHKDYHWRLGHQWLI\WKHH[DFWSUREOHPDQGWKHQKDYHWRVHOHFW75,=WRROV
RU75,= UXOHV DQG WKHQ DSSO\RQ WKHSUREOHP7KH ILJXUH H[SODLQV WKH75,=DSSOLFDWLRQ WR VRIWZDUH(QJLQHHULQJ
SURFHVV7KHDLPVRIWKHSUHVHQWSDSHUDUHWKUHHIROGHGDVIROORZV
• 7RDSSO\75,=WRWKHSUREOHPVUHODWHGWRVRIWZDUHGHYHORSPHQWDQGWRH[WHQGWKHDSSOLFDWLRQILHOGRI75,=
LQWRVRIWZDUHGHYHORSPHQWDQGVRIWZDUHHQJLQHHULQJ
• 7R FODULI\ WRSLFV RI VRIWZDUH HQJLQHHULQJ ZLWK WKH 75,= YLHZV LQFOXGLQJ DOO WKH DVSHFWV RI ,QYHQWLYH
3ULQFLSOHV,QYHQWLYH6WDQGDUGV7UHQGVRI(YROXWLRQSKLORVRSKLFDOHOHPHQWVLQ75,=HWF
• 7RIHHGWKHSULQFLSOHVNQRZOHGJHLQVRIWZDUHHQJLQHHULQJFRPSXWHUVFLHQFHEDFNLQWR75,=


)LJ8VHRI75,=LQVRIWZDUH3URFHVV

4XDOLW\RIVRIWZDUHLVDVHQVLWLYHSDUWRIVRIWZDUHSURMHFW7KHSURGXFWFDQEHUHMHFWHGGXHWREDGTXDOLW\7KHUH
LVVRPDQ\TXDOLW\IDFWRUVDQGVXEIDFWRUVLQVRIWZDUHTXDOLW\7KHUHLVQRQHHGWRSXWDOOWKH75,=SULQFLSOHVRQWKH
SUREOHP DV ZH GLVFXVV DERYH ZH VKRXOG LGHQWLI\ WKH SUREOHP DQG WKHQ SXW WKH FRUUHVSRQGLQJ SULQFLSOH RQ WKDW
SDUWLFXODUSUREOHP)LJXUHH[SODLQVKRZZHFDQVROYHWKHVRIWZDUHGHYHORSPHQWSUREOHPV$IWHUDMXGJPHQWZH
H[DPLQH ZKLFK SULQFLSOH LV PRUH VXLWDEOH IRU ZKLFK TXDOLW\ IDFWRU )LJXUH  VKRZV WKH TXDOLW\ IDFWRUV DQG
FRUUHVSRQGHQFHVXLWDEOH75,=

)LJ4XDOLW\)DFWRUVDQGFRUUHVSRQGLQJ75,=3ULQFLSOHV
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 &RQFOXVLRQ
6RIWZDUHSOD\VDYLWDOUROHLQDOPRVWDOOEXVLQHVVRSHUDWLRQV LQWRGD\¶VWHFKQRORJ\EDVHGEXVLQHVVHQYLURQPHQW
VR LW¶VPXVW WR GHYHORS QHZ TXDOLW\ VRIWZDUH TXLFNO\ WR UHVSRQG WR WKH HYHUFKDQJLQJ FXVWRPHU UHTXLUHPHQWV ,Q
DGGLWLRQLWLVUHFRJQL]HGE\PDQ\VRIWZDUHRUJDQL]DWLRQVWKDWWKHIDVWGHOLYHU\RITXDOLW\VRIWZDUHLVGLUHFWO\WLHGWR
WKHLUVRIWZDUHGHYHORSPHQWSURFHVVHV7KLVHYDOXDWLRQIRXQGWKHSURFHVVPRGHOWREHH[WUHPHO\XVHIXOLQUHFRUGLQJ
DOOUHOHYDQWGDWDDERXWWKHVRIWZDUHGHYHORSPHQWSURFHVVDQGXQGHUVWDQGLQJWKHGHSHQGHQFLHV

2Q WKH ZD\ RI VRIWZDUH SURMHFW ZH KDYH WR SDVV WURXJK WKH DQDO\VLV FRGLQJ PDLQWHQDQFH HWF IRU VRIWZDUH
GHYHORSPHQW DQG WHVW GLIIHUHQW ILHOGV LQFOXGLQJ IXQFWLRQDOLW\ UHOLDELOLW\ DQG XVDELOLW\ WR PDLQWDLQ WKH TXDOLW\ RI
SURMHFW ,Q RXU UHVHDUFK ZH QRWLFHG WKDW DIWHU DSSO\LQJ 75,= ZH FDQ VROYH WKH SUREOHPV UHODWHG WR VRIWZDUH
GHYHORSPHQW DQG VRIWZDUH TXDOLW\ DQG FDQ HQKDQFHG WKH VRIWZDUH TXDOLW\ HDVLO\ DQG FDQ GHOLYHU WKH SURMHFWZLWK
JRRGTXDOLW\7KHSURMHFWREMHFWLYHLVWRLPSURYHTXDOLW\DQGSURFHVVF\FOHWLPH

:HFDQVROYHWKHVRIWZDUHSUREOHPZLWKDSSO\LQJWKHLQYHQWLYHSULQFLSOHVDQG75,=WRROV$OWKRXJKWKHUHLV
JRRGSURJUHVVLQ75,=IRUVRIWZDUHEXW WKHUHLVPRUHZRUNVWLOOUHPDLQVOLNH$QDO\VLVRIVRIWZDUHV\VWHPVEHIRUH
DQGDIWHU LQYHQWLRQ LQ WKHFRQWH[WRI75,=,QWKLVSDSHUZH LQFOXGHEULHIKLVWRU\RI75,=UXOHVDSSOLFDWLRQVDQG
7RROVDQGWKHUHVHDUFKVWLOOLW¶VJRLQJRQLQWKHILHOGRI6RIWZDUH4XDOLW\SURFHVVDSSOLFDWLRQDQGVROYHE\WKH75,=
WRROVDQGUXOHV
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